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Abstract:  The  Defense  Technical  Information  Center  (DTIC)  is  charged 

with  providing  information  services  to  the  scientific  and  technical 
community  of  the  Department  of  Defense  (DoD).  These  services  range  from 
collecting  and  disseminating  bibliographic  information  to  sponsoring  and 
directing  research  into  innovative  information  handling  technologies. 
Through  this  research,  DTIC  actively  seeks  ways  to  promote  resource 
sharing  as  a  means  for  speeding  access  to  information  while  reducing  the 
costs  of  information  processing  throughout  the  Defense  technical  library 
community.  As  part  of  this  research,  DTIC  is  sponsoring  the  development 
of  an  Integrated  Bibliographic  Information  System  (IBIS).  The  prototype 
of  this  system  has  been  under  development  since  April  1983*  It  will  be 
used  to  demonstrate  and  evaluate  the  advantages  of  combining  an 
integrated  library  system  with  an  intelligent  gateway  capable  of 
querying  and  updating  —  simultaneously  —  heterogeneous  bibliographic 
databases.  Queries  and  updates  of  databases  will  be  performed  using  a 
common  command  language,  relieving  the  system  user  of  the  need  to  master 
separate  languages  and  procedures  for  each  database  accessed.  Users 
will  be  able  to  download  and  post-process  data  from  external  sources. 
This  capability  will  allow  libraries  to  tailor  search  results  —  derived 
from  external  sources  and  a  local  catalog  —  to  their  patron* s  needs  and 
deliver  a  single  product  in  an  economical  and  efficient  manner. 

DTIC  plans  to  implement  an  operational  version  of  the  IBIS  upon  the 
successful  conclusion  of  the  demonstration  project.  This  operational 
system  will  be  the  baseline  component  of  a  coordinated  scientific  and 
technical  information  (STl)  network  joining  together  the  libraries  and 
information  centers  of  the  DoD. 


INTRODUCTION 


The  Defense  Technical  Information  Center  (DTIC)  is  the  clearinghouse  for 
scientific  and  technical  information  within  the  Department  of  Defense  (DoD). 
In  addition  to  operating  an  online  catalog  of  technical  report  citations  with 
over  1.5  million  titles,  the  Center  is  charged  with  integrating  DoD  libraries 
and  information  centers  through  the  development  and  implementation  of  a 
coordinated  scientific  and  technical  information  (STl)  network.  The  Center 
sponsors  and  conducts  research  and  development  in  areas  that  have  the 
potential  for  improving  the  flow  of  information  to  and  within  the  DoD  STl 
network.  This  includes  research  into  organizational  programs  and 


complementary  computer-based  tools  for  improving  information  resource  sharing 
among  the  elements  of  the  Defense  scientific  and  technical  community.  Some 
of  the  specific  areas  now  under  DTIC  review  are:  shared  cataloging  programs 
encompassing  technical  reports  produced  within  the  DoD;  local  library 
automation  systems  which  incorporate  resource  sharing  options;  online 
database  directory  designs;  and  common  command  languages  for  accessing 
external,  commercial  and  government  databases  via  intelligent  gateways. 

This  paper  focuses  on  the  development  of  the  Integrated  Bibliographic 
Information  System  (IBIS),  a  DTIC  effort  to  test  the  concept  of  combining  an 
integrated  library  system  with  an  intelligent  gateway  that  is  capable  of 
querying  and  updating  —  simultaneously  —  heterogeneous  databases.  Queries 
and  updates  of  any  database  will  be  performed  using  a  common  command  language 
that  is  currently  under  development.  This  development  will  relieve  the 
system  user  of  the  need  to  master  separate  languages  and  procedures  for  each 
database  accessed.  The  operational  version  of  the  IBIS  will  provide  the 
combination  of  automated  features  needed  for  integrating  DoD  libraries  and 
information  centers  into  a  coordinated  STI  network. 

DOD  LIBRARY  ENVIRONMENT 


The  magnitude  of  this  challenge  can  be  sized  by  considering  the 
complexity  of  the  library  environment.  There  are  over  500  technical 
libraries  and  information  centers  currently  operating  throughout  the  U.S. 
supporting  DoD  research  centers  and  laboratories.  During  fiscal  year  1985, 
the  DoD  budgeted  30  billion  dollars  for  research,  development,  test,  and 
evaluation  (RDT&E).  Military  planners  expect  the  RDT&E  budget  to  show  a  2-3 
percent  real  growth  annually  through  the  year  2000;  a  study  by  the  National 
Science  Foundation  supports  this  expectation  (Ref.  l) .  The  outlook  is  for  a 
continued  burgeoning  of  scientific  and  technical  information  and  a  growing 
urgency  to  cope  with  its  bulk  in  ways  that  make  vital  information  readily 
accessible  to  all  users  at  acceptable  costs. 

Responsible  for  mastering  a  tidal  wave  of  new  data  holdings,  the  DoD 
information  manager  can  easily  lose  sight  of  the  fact  that  the  essential 
element  in  the  DoD  RDT&E  program  is  the  DoD  researcher  —  the  manager* s 
primary  client.  DoD  libraries  serve  as  two-way  information  conduits  between 
researchers  and  information  resources.  Through  these  libraries,  the  results 
of  the  researcher’s  work  flow  out  to  and  are  shared  with  the  larger  DoD 
community.  Conversely,  the  library  must  collect,  merge,  and  organize 
relevant  information  needed  by  scientists  and  researchers.  Within  the  DoD, 
three  basic  bibliographic  resources  are  called  upon  by  technical  libraries  to 
support  RDT&E  information  requirements:  l)  a  local  catalog,  evolved  over 
time  to  meet  local  patron  needs,  2)  the  DTIC  Technical  Reports  (TR)  database 
reflecting  resources  available  within  the  DoD  scientific  and  technical 
community  at  large,  and  3)  commercial  databases  and  bibliographic  utilities 
such  as  DIALOG,  BRS,  or  SDC/ORBIT.  All  these  sources  are  different  in 
format,  content,  query  language,  and  communications  protocols.  Yet,  to  meet 
patron  needs,  the  technical  library  must  effectively  integrate  all  three 
types  of  resources.  The  library  must  control  and  channel  relevant  data  to 
the  researcher. 
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CHANGES  IN  PATRON  PERSPECTIVE 


To  further  complicate  the  job  of  the  technical  library,  the  researcher1 s 
approach  to  information  is  changing.  The  emphasis  has  shifted  from  concern 
about  information  supply  to  apprehensiveness  about  information  selection.  In 
Megatrends ,  John  Naisbitt  describes  information  as  "a  key  resource  that  is 
not  only  renewable  but  self-generating.  Running  out  of  it  is  not  a  problem 
but  drowning  in  it  is”  (Ref.  2).  The  sheer  volume  of  information  available 
has  added  a  new  dimension  to  the  question  of  relevance  versus  recall. 
Researchers  want  information  that  applies  to  their  work;  they  do  not  want, 
nor  do  they  have  the  time,  to  cull  relevant  information  from  large  quantities 
of  irrelevant  data.  The  role  of  the  librarian  is  to  acquire  and  supply 
information  that  supports  the  researcher  in  an  efficient  way;  the  librarian 
must  anticipate  and  meet  the  information  accessing  needs  of  the  researcher. 
The  IBIS  that  this  paper  describes  attacks  much  of  the  DoD  researcher* s 
information  relevancy  and  accessing  problem  by  supplying  a  single  tool  for 
opening  many  information  spigots  of  diverse  designs. 

While  the  patrons  of  DoD  technical  libraries  have  characteristics  in 
common,  each  library  is  unique  in  responding  to  the  management  direction  and 
subject  matter  needs  of  the  laboratory  or  research  center  it  supports.  The 
result  is  a  wide  range  of  library  sizes,  a  variety  of  operating  conditions 
and  methods,  and  divergent,  unique  local  collections.  What  these  libraries 
do  have  in  common  are:  l)  local  collections  consisting  largely  of  scientific 
and  technical  reports,  2)  portions  of  the  collections  which  are 
security-classified  and  subject  to  circulation  restrictions,  3)  monographs 
and  serials,  4)  an  established  relationship  with  DTIC  as  the  central  source 
within  the  DoD  for  technical  reports  and  5)  &  need  to  combine  local 
collections  of  bibliographic  resources  with  commercially-available  resources 
related  to  science,  technology,  engineering,  and  other  general  research 
areas • 

Despite  the  diversity  in  organization,  management,  and  patron 
orientation,  DoD  technical  libraries  perform  the  same  basic  functions  as  any 
other  library:  cataloging,  reference,  and  circulation  management  and 
control.  A  local  collection,  supporting  local  patron  needs,  provides  the 
core  resource.  For  online  reference  to  DoD-related  technical  report 
citations,  DoD  technical  libraries  rely  on  the  DTIC  Technical  Reports 
database.  Many  of  these  libraries  are  also  members  of  the  DoD  Shared 
Bibliographic  Input  Network  (SBIN),  which  utilizes  DTIC 1 s  Technical  Reports 
database  for  the  shared,  online  cataloging  of  technical  reports  (Ref.  3). 

SBIN  allows  a  participating  library  to  enter  new  cataloging  data  or  append  a 
holdings  indicator  to  an  existing  catalog  record.  This  is  similar  to  the 
manner  in  which  participating  DoD  libraries  can  update  and  share  the 
cataloging  of  their  book  collection  via  the  Online  Computer  Library  Center 
(OCLC).  In  addition,  most  DoD  libraries  also  rely  on  commercial 
bibliographic  sources,  such  as  DIALOG,  LEXIS/NEXIS,  OCLC  and  ORBIT,  and  on 
other  government  databases,  chiefly  the  National  Aeronautics  and  Space 
Administration  (NASA)  RECON  and  the  Department  of  Energy  (DoE)  RECON,  to  meet 
patron  demands  for  information.  Regardless  of  size,  each  DoD  technical 
library  must  maintain  and  exercise  a  range  of  bibliographic  resources  to  meet 
patron  needs. 
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AUTOMATED  SYSTEM  DEVELOPMENT 


In  1983,  DTIC  was  presented  with  the  challenge  of  developing  a  library 
automation  system  responsive  to  the  networking  and  local  collection 
management  needs  of  the  DoD  library  community.  The  system  would  be  required 
to  support  centralized  resource  sharing  while  allowing  local  processing 
flexibility.  The  objective  was  to  permit  DoD  libraries  to  make  maximum  use 
of  existing  information,  organize  this  information  to  meet  local  needs,  and 
selectively  share  newly  generated  information  with  other  members  of  the 
community .  The  system  design  to  accomplish  this  would  have  to  integrate 
local  control  for  local  collection  management  functions  (reference, 
cataloging,  and  circulation)  with  access  to  the  external  resources  required 
for  reference,  shared  cataloging,  and  integrity  protection  for  the  central 
catalog  —  the  DTIC  TR  database. 


The  automation  needs  of  the  DoD  libraries  were  defined  through  a 
requirements  study  that  was  initiated  in  1983*  and  which  included  surveys, 
site  visits,  and  staff  interviews  throughout  the  DoD  technical  library 
community  (Ref.  k)  •  Based  on  this  study,  a  development  and  demonstration 
system  to  meet  these  requirements  was  specified  and  is  the  objective  of  the 
IBIS  project.  The  requirements  that  IBIS  is  expected  to  satisfy  are 
summarized  as  follows. 

Local  Collection  Management:  Local  cataloging,  retrieval,  and 
circulation  capabilities  are  essential  IBIS  system  requirements.  Acquisition 
and  serials  management  functions  are  desirable  system  features;  they  can  be 
added  at  a  later  date. 

External  Database  Access:  System  capabilities  to  input  data  to  and 
retrieve  data  from  external  databases  are  critical.  Uploading  and 
downloading  capabilities  are  essential.  The  DTIC  TR  database  is  a  primary 
external  resource;  accessibility  by  IBIS  is  vital  to  the  cataloging  and 
reference  functions  of  the  libraries. 

Integration  of  Local  Collection  Management  and  External  Database  Access 

Capabilities :  These  capabilities  are  to  be  resident  on  one  computer  and 

accessible  by  an  authorized  user  from  a  terminal  equipped  with  video  display 
screen . 

Common  Command  Set  for  Performing  Functions  Locally  or  Externally:  A 
single  command  language  is  necessary  for  users.  The  IBIS  will  perform  the 
necessary  protocol  translations  between  the  single  command  language  internal 
to  IBIS  and  the  diverse  command  structures  of  the  external  databases.  The 
common  command  set  will  relieve  the  user  of  the  need  to  learn  and  master 
separate  languages  and  procedures  for  each  database  accessed.  However, 
"native"  language  access  to  external  databases  must  be  available  to  the 
user . 


Simultaneous  Access  to  External  Data  Sources  and  the  Local  Catalog  for 

Reference  Searching:  The  libraries  are  to  be  able  to  run  the  same  search 

query  against  multiple  databases,  local  and  external,  simultaneously.  Search 
results  are  to  be  delivered  to  a  single  terminal. 


Post-processing  of  Retrieved  Data:  The  ability  to  reformat,  merge,  and 
sort  data  downloaded  from  external  sources  is  a  desirable  feature.  This 
capability  will  allow  libraries  to  fit  search  results  —  derived  from 
external  sources  and  a  local  catalog  —  to  their  patron’s  needs  and  deliver  a 
single  product  in  an  economical  and  efficient  manner. 

Flexible  Local  Catalog  Format:  The  IBIS  format  must  be  flexible  to 
accommodate  the  diverse  local  catalog  formats  utilized  throughout  the  DoD 
community  and  encourage  wide  local  implementation.  (This  approach  avoids  the 
delays  and  extraordinary  expense  that  would  be  required  to  resolve  the  issue 
of  cataloging  standardization  within  the  DoD.) 

Machine-Aided  Citation  Translation  and  Uploading  to  DTIC :  The  IBIS  must 
assist  in  translating  bibliographic  citations  from  the  local  file  format  into 
the  DTIC  format.  This  capability  will  allow  DoD  libraries  to  contribute  data 
to  the  DTIC  TR  database  efficiently.  This  information  will  then  be  available 
to  the  entire  DoD  community  for  display  and  downloading.  The  resulting 
shared  cataloging  will  contribute  significantly  to  meeting  the  resource 
sharing  goals  set  by  DoD. 

Patron  Access:  IBIS  will  verify  a  patron’s  right  to  access  before 
releasing  information  classified  as  Defense-sensitive  or  otherwise 
restricted. 

FROM  CONCEPT  TO  PROTOTYPE 


The  design  concept  for  the  IBIS  was  formulated  from  the  foregoing 
requirements.  A  software  survey  was  conducted  to  determine  if 
commercially- available  software  packages  were  extant  with  the  capabilities 
required  to  implement  this  concept  directly  (Ref.  5).  A  list  of  30  critical 
software  functions  was  compiled  and  used  to  conduct  the  survey.  Reference 
documents,  such  as  the  DataPro  Reports  and  the  Library  Systems  Evaluation 
Guide ,  were  used  to  identify  software  packages  specifically  intended  for 
applications  in  the  library  environment.  A  total  of  66  potentially  suitable 
packages  were  identified  and  their  vendors  were  asked  to  respond  to  the 
survey.  Based  on  these  responses,  three  survey  questions  proved  to  be  the 
key.  They  were: 

o  Does  your  package  support  online: 

-  Cataloging  (to  include  online  catalog  updating) 

-  Reference/Catalog  search  and  retrieval 

-  Circulation  management  and  control 

-  Serials  management 

-  Acquisition  management 

-  Others 

o  Does  your  package  have  a  gateway  capability  that  includes: 

-  Queries  of  ’’second"  external  database  (heterogeneous) 

-  Downloading/ retrieval 

-  Uploading /cataloging 

-  Post-processing 

-  Telecommunications  link,  auto-dialing,  log-on 

-  Single  query  language 
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o  Does  your  package  preclude  running  of  other  applications  not  part  of  your 
package? 

The ^answers  to  the  first  two  of  these  questions  eliminated  the  notion 
that  a  "perfect"  software  system  was  available.  No  single  commercial  or 
public-domain  system  provided  the  capabilities  required  to  implement  the 
concept.  Integrated  library  systems  that  supported  cataloging  and  reference 
functions  existed,  as  did  gateway  systems  that  supported  the  querying  of 
external  databases,  uploading,  downloading,  and  simultaneous  searching.  No 
software  combined  these  functions.  In  addition,  no  software  package  could  be 
identified  that  contained  a  suitable  common  retrieval  language,  or  one  which 
the  vendor  was  willing  to  adapt  to  satisfy  the  database  access  requirements 
of  the  DoD  library  community. 


It  was  the  responses  to  the  third  question  which  gave  hope  that  a 
tractable  solution  was  possible.  The  approach  derived  was  to  combine  an 
integrated  library  system  for  local  library  collection  management  with  a 
gateway  system  for  accessing  external  resources.  Six  integrated  library 
system  packages  of  the  original  66  were  identified  as  having  the  requisite 
features.  These  six  packages  are  now  undergoing  performance  benchmarking  to 
determine  which  one  is  best  suited  for  implementation  in  the  prototype.  An 
assessment  of  their  interoperability  with  gateway  processing  software  is 
being  pursued  concurrently  and  will  influence  the  selection. 

The  selection  of  the  gateway  portion  of  the  IBIS  has  been  made;  it  is  the 
Technology  Information  System  (TIS) ,  the  intelligent  gateway  processor  now 
well  along  in  its  development  phase  at  the  Lawrence  Livermore  National 
Laboratory  (LLNL)  (Ref.  6).  TIS  supports  access  to  external  resources,  the 
downloading  and  uploading  of  data,  simultaneous  searching  and  post-processing 
TIS  a  common  command  language  for  searching  heterogeneous  databases.  With 
capabilities.  DTIC  is  funding  LLNL's  efforts  to  develop  and  implement  for 
the  addition  of  the  common  command  language,  TIS  will  meet  all  of  the  gateway 
requirements  of  the  IBIS. 

Benchmarking  of  the  six  candidate  integrated  library  system  packages  will 
be  completed  and  a  package  selected  for  the  IBIS  prototype  in  August  1985. 

At  that  time,  the  integration  of  the  selected  package  with  the  TIS  will 
begin.  The  prototype  system  will  be  implemented  within  the  library  function 
of  Defense  Nuclear  Agency  (DNA)  where  a  test  and  evaluation  episode  will 
continue  over  a  twelve-month  period.  The  results  and  experience  gained 
during  this  test  will  be  used  to  develop  the  specifications  for  competitive 
procurement  of  a  production  system  from  an  industrial  source. 

SCALING  DOWN 


In  the  initial  stages  of  the  IBIS  project,  it  was  believed  that  the 
production  system  design  that  would  be  selected  as  a  result  of  the  DNA 
prototype  test  would  be  suitable  for  implementations  throughout  DoD.  The  DNA 
library,  like  many  of  the  library  sites  surveyed  during  the  requirements 
definition  stage,  have  collections  of  more  than  100,000  holdings  and  require 
a  system  supporting  multiple  users.  However,  it  was  determined  during  the 
software  survey  that  most  library  packages  are  designed  to  provide 
economical  use  over  relatively  narrow  ranges  of  collection  sizes  and 
transaction  volumes.  The  hardware  configurations  selected  by  the  various 
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vendors  to  run  their  different  packages  reflect  this  tendency.  It  has  become 
evident  that  a  distinct  IBIS  configuration,  to  support  smaller  DoD  libraries, 
will  be  needed. 

The  hardware  configurations  required  to  support  the  prototype  IBIS  at  DNA 
fell  in  the  minicomputer  range.  A  minicomputer-based  system  is  uneconomical 
for  smaller  DoD  technical  libraries  with  collection  sizes  ranging  from  5 ,000 
to  75^000  items.  A  microcomputer-based  system  is  appropriate  for  the  lower 
transaction  volumes  and  smaller  operating  budgets  associated  with  these 
libraries.  Therefore,  DTIC  has  initiated  an  effort  to  identify  and  isolate 
the  special  requirements  of  these  smaller  DoD  libraries  and  accommodate  them. 
A  software  survey  will  be  performed  to  identify  packages  suitable  for 
servicing  these  smaller  libraries  and,  at  the  same  time,  compatible  with  TIS. 
The  U.S.  Army  Training  and  Doctrine  Command  library  has  been  selected  as  the 
prototype  site  for  the  microcomputer-based  version  of  the  IBIS. 

An  IBIS  product  line  suitable  for  any  DoD  library,  as  characterized  by 
collection  size  and  transaction  volume,  is  expected  to  result  from  this  dual 
approach. 

CONCLUSION 


Implementation  of  the  prototype  IBIS  will  demonstrate  the  feasibility  of 
integrating  diverse,  yet  functionally  compatible,  automation  resources  for 
special  libraries.  The  major  technologies  —  software,  hardware,  and 
telecommunications  —  necessary  to  implement  the  IBIS  concept  already  exist. 
Successful  completion  of  the  IBIS  project  is  dependent  upon  blending 
modifications  of  existing  technological  components  to  arrive  at  an  integrated 
system  running  on  one  computer  and  accessible  by  any  user  over  a  single 
terminal. 

Implementation  of  the  production  IBIS  will  provide  DoDfs  scientific  and 
technical  community  with  a  powerful,  responsive  information  tool.  The  IBIS 
will  render  timely,  comprehensive  information  support  to  DoD  research, 
development,  and  engineering  programs.  It  will  diminish  the  duplication  of 
intellectual  efforts  by  making  it  more  certain,  easier,  and  faster  to 
determine  if  like  work  has  been  done  already. 
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